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m i" *>*i&M— tfxitaua**^ t? & o r . 

•te — $? f-^ * tt £ HU fBte<& SS^ (O **i tfm&^iffe u 
•9— lfXiS«$fllrfa-<Z)5ffi5KI~AD^Tflb(7)JS*t:*IS# 

■y— tfx«iiJRm^. 

[f&#JS2] ffjSB+r-tfxItfflSI** >yi2-i?$-^S8 
0). *-y h9— ?±<D-9— tfXffif8i|RS:5&. 

xii}®s*> v-k— ?&mm?&& di-Lfcct em* 

i-t&IS^USl XI±I**«2^rj(i*McfBiSa). *-y K 

9 — t ± oD-y— e xit *BJixiii:££ . 

*yb-i?XlitrfB-y— t*Xlf«j£g^ «y-fe— i?<73S 
— 9 JKDIf— tT XlfffRJlxm#&o 

flJlBtero^*** &i£«£*t£-9- tfXlf*8®3M >y-tz- 
-fc*X'fff$BJ£g : > *yte-e?£HHrr<5>tg2 0>2HI#JS 

vXlifIIS-9— fcfXfiMSgJM -y 4z-i?)z{&§ LTft© 
^^&2l(i**t-5-y— tfXlffSSJSg* -y-te— 

e ] ntFiBgi 1 ©sifi^iaii, fifs-y— tf xra 

8f#JS5fB©ro. **y h"7— 5>±co-y— tfxf9ffiite«£ 

So 



*-y h^— ^±0>-9— tfX-tt^Jle^fi. 

[tn^stsi uti&mjzos-mt. uuiE-y— b?xra$gg 
±0-9— tf xffifgijRjg^g,, 

isteo^ic^LT^p- K*tx ht?-y— tfxit$sjs 

^>-y-b— y^iH{t-r-5l|2<oai«¥Si:. ffJlBteoag 
*A"t.»m$*L-S-y— trxlff$RS3M -yHz-^XIiflSB 
■9— tfXlflK^*^ «y*— ^icifcgLTteW^fcrfr^ai 

<Dffi*o>m&*imt£V— if xts^£ix#-r -sflx^si: 

SIB«Ji*. 
[0001] 

[^oS-T-sa^if] *&8J!ii. *-y 9 ±ro 
■9— t*x«$gJlxl6;£&&tf ^rogffiKBI u iu< li, 

s^-y h«7— ?±i=fi«-r^«-a-9— ex«®a>jix^ 

[0 0 0 2] 

[0 0 0 3] — Jj* ZL0>£5ft*V h 1 ?— i7<b<0<S|S] 

i*. 7^-7^xl^t*^.^roz^:^JSrt^E^:<7)liB*)ffira 
y, *v h-7— ^^ffS^isosm^/^-vy-^^verL 

[0004] ^f|C7^— A4.>y f I- 

fe^T. *«y h9— f j^J&^SIO!)}S^^> ty*5 

it, ®3S^A^fc**t?^*y hr>— i?^a>t&^?n l J9\- 

[0005] fci*J#, ^l=H^L^L>A^ ti*7h 
7— ^ttffiro— OTffe^^l/- V— X (Bluetooth) T? 
li^ SDP (Service Discovery Protocol) tnflS+v-S 
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•£„ V— x*tJS0>*-y h?— • J73S*I±, *->h«7 
— <7\Z®$i2tt&t. SDP&m^xfeo)ffi*.lz tsd 
py^xxhj > y-b— 5?tafllL, 

[0006] Z.*l$>0>* yfe— (SDPUJl^hS 

^S(t5SofcfiS*ai/s d p ux/K^x^git&ofcai 

Sfcfi, -y-b— PI=^**u"CL^-S-9— e^.1fffi$IS 

y&A/-c&*#-f -s^tu^y. *«y h 1 ?— *±T?git& 
[0007] tztfut, mziz*v vy—ziz&mzn 

<SaS*£Ai:U h9— 5? ic B ~ D O^i^-r-e 

^|C#oTSS^AA>e,*y i7±l=S DP y*xx 
h*<j5HI£*l£o CWSDPU^XX hi*, 3fc5fc (7K 
UX) £fg5tUfcL*lvfc>l$>£:?n— K**X h (UTF 
TBCJ tiS-r^t*fc-5. ) /y-fe— 5?t?&y. 

hr?— ^ro-r^Toagifc (Sg;fcB~D) -ezrosDP 

[O008] SDP'J^XX HC»*S5S*AO-y— exit 
ffiA^^^Jh-TiSy, 4i5fcB~DI*CCDS DP 'J^XX 
h*a«tffiJoT^*A0)-9— ex<»$B£-9— tfXKX h 

iziain^-r«si#tlw, ^osDPU^xxhlcpB^L 

T, ex1fSi^«flLfcSDPUX7K>X 

[0 0 0 9] SDPUX7K>X<0®Hl5fe7' KUXIiSD 
P »J^XX h©j£fl:5u7 KUXT?&y. ^^"Dfrt, 
05 S D P UXtK>XI£, ±fBOT SDP'J^XXh £&fl 

LTJHfii.;h.<5#>&.. ^5fcAI;i:!>g3fcB~D;!r'i=>$!l<t£;h 
fcSDPUX/Kvx^lll^lclXyii^. 
tltzti&X B~D 05-9— tX^1f $8£m>T-9— bf X y 
X h£*8JjEt-<S Ctlztt 
[OOIO] Lfc*«-3t. C<7)«fc5fc:SDPy -y-fe— v 

(sDpy^xxh&t/sDPUXTtOx) <©-v>yny 

l-«fcy, *ffcl=*V h^-^l=^$*lf=^5KAI*, ?t 
h"7 — £ l=&^£:h/C^fc^Ta>$&*B~Da> 

<?\zm&Z*lXWz<%mB~D*>mtz\Z*.y 

^^tifcag^Aro-y— trx£ffls^-*^t*<i?#, ia 

Ji, *V Vl— 0±<f>-t<<X(D^m (^*A~D) 0?W 
■CEIHD-9— ex £HfcS C t *<T?#-S> «fc 5 Icfc 

[OO 1 1 ] 

[SS0J*<fl?&LJ;5<kf-<5KS] L^L ±IS(D 



**if=^fc, sdp y*xx h&mi*x*a>®in<D-y- 
- if x^^farot-^Toag^icaspf -s-^, sdp 

L TO^ilfcJ?- h 1 I* 5 1 OX to 

■otztzto. -?xiz*y vv-tizmmztixi^itmni 
(±iBo>«ij^-e(«*B~D) (d&ix-v— ext^trogg 

ic^sgs $*vc ^^ffisroasmic^ & 
± l r -eo)^5i5ro-9— ex &tixDj&mzmmx£%i < * 

<omm&}¥-mizmz><D&-x. *<&-9— ex^jrawire 

[0012] croct^M^MlcSiBj-r^i:. ^ v ^.^ 

-f x ? u-f ± icpffl Rrtifc-y— ex ^ s u tz i> < o ano) 

^^Lfe7'f3>*77fi'S ys@^«Lfcr-< 
zi>ti:ifx&z>. «*ao3.— tfii-^y ex^ 

SltJ:?i:LfcJi^l*^y^d«r'l'3>^S^U. fe^ 
L » li 7 r ^ S U -9— e x £ S it «fc 3 i L fcli^ I* 7 y 

[OOI 3] ST, ±?S,<D®.&t3lffi\zj$\,sXl1: > Z*l$, 

^ y >^ -y— ex-v>7 t * s y -9— ex *w&t 

ro^A^feji^ttfcS D P UX^>XI=S-^L>T#C>+L 

ex*<ait?>H-g)«fc5i-^oTL^ : fero-<?fc'i>*^ mm 
<ommizm\ tzttuz. •?>)^z\z&-DX\tm®*i j (> 

f -6 ftfOAa^Ki: -S-t -f. x— tfii, S^* 
A-^T-f avsa«l.fc^l:. fci^.1*, "^y>^A< 
IS^L*^" *<!fi:l>-5x7-> ryb—i?3i<*«**i 

[0 0 14] fCI?, *S§IB(S, K7— 

exw^^s^-rs^i^-c^, -9— exsim^ 
istr^ia s u x&i^m s £<mzi±& @ ^ c <k * § w t 

-5. 
[0 0 1 5] 

[^a^pstfSfctoro^l *f§?§i*, ±121 to&m 

m-tZtziblz. -©S^&ttfl)«*l;»UT^n- K 

**x bx&mzti&v— exif«s*p< -v-b— 
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**v-5itriB-a>as^a>ti«wsi^-y— exit $fi£mrtBte 

k*vx h-eanrr-scticfcy, a^-y— exffi^js 
rT<b**— extWit«nE-a>4»sKi=»iiT«a>Jt*tf 

me?— exummo y-b—: v&mmmzmm 

tz k # MMB-0— ex tit$BS# / * -fc - S> S * J: 

5i=Lfc*«>-c*y» xi*, meutteftfti*. flue* 
- ex-twigs** tck- ^xttuwB*- exis«cs§y 

[0 0 1 6) 

[SSBj!<7>gliECDff28S] BIT. 0M^#RgLT*5gBJ<DH 

jg*qa>#&. JiftieM. «»a>r— 4r-r^^v 

fe*tfJB«©0IM»WMf (BIT rja*i*gij ) teoivc 

*SSBJ<DtBBIB*jSlT?aSI#fl>»y»*tc:%T5fc-6<Z) 
[0 0 17] Hit #ftliE©if2f8£jSffl-f **V h*7 

— ^e/XT-Ao^tfrw^aE^fltfifc^^H'cfc*. 

5/Xv-AlcfcU\T. *y hV—V 1 -9— exflMR 

tfoT i 1*1 ~8) AWitlTUl. b?— * 1 

i*. ^u— «y— x«i6«isi5iBi=tet^x, fstttttteiK* 
y, w= % sDP^Tfti*©f- extiN8*3E& 
[001 8] sg*2_ i ro-ttt-ftiii. /<— vy-;u=i> 

es? a >mmm*>*—* <( * «»& £®*89ta $ s> i= 



* 3 l=*jfc*;h.feJMejJf<#**lS. 
[0 0 19] 61T. h«7— ^»»©B?^lC«o 

t. -9— ex*ffi«f *«aa>ffli*©ci:*i*— 

■9— dX*f«|ffl-r<6fi!<D«S*©Ct*^5'f 7^ hSg5fc 
fc I* 5 Jit SS*2_il*. -9—/* 

agsK ic o fc y ? ^ -f t > h ffi*i= * o y *" -5 C £ 

[0 0 2 0] tztfLM. /<— Vt^3>ta- ^-^^ 

fc*<3!)rtS» U V— X (/\— K^r-fX^WO^W^*^^ 
if) $*1-S15I=:^IB^--SS^I*. *<n'£tm-?*>W— 9— 

ex^asi=^«-r-5^-e-9— L-ctift^-r-s 

teZo>1&mt. ? ±GMfeo>-9-— tf 

ote©^5tci=-9— ex (^y>^i#— ex) ^aett-* 
•9— tsi2()5^-<7") turHi^-rSo cro 

h9— 1 l^^**ifc^-4x j e*i©SiB*2 
^ T V MffiSfc (^3©$^^) *T=tt-9— 

AS* (^i©^«<^) OL^JKA^K^-T^toxfe 

[002 1] mz (a) li» Sffi5fc2_ i ©lSi«)5:7P 

Lfc*(Z)1?fc*. El 2 (a) iCfcLvC, ^2_il*. 
CPU (Central Processing Unit) lO^ffl^tS 
|C % COCPU 1 OfC* /<X1 1 ^Lt, ^fn^^A 

>=Ey 1 2. «7— ^/^y i 3. -r— ^y^ey u. ^ 

Sf5Affl*lSP (B&LT r^I/OJ ) 1 5, A73SP1 

[0022] cpui oii, mi©2l«¥a, m2©iSI 

>>a v^p^vA^r?— j^y^y 1 3 izp — KLTSifT 
f-scticfey. sisr^y'7-— >a >^p^vaicie 

S-¥>«3J59>5:if05«fil) K7i7i h?i7 1 

OW^M^fCkoTSIS-rSo ^P^^A>^y 1 2 

«*±fea>i:*sy, f< u-f -f i/xt a^p7 7"ij a 

->3 ^7"P^7A$fe?,fr t«)^L,Tfi< tO)-e, 
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[0 0 2 3] — f-^'/'E'J 1 4I4. •+f@^rfl> 

/^ey (£L<i*/\-K^x?f?OTieii&ajMl*.$> 
*fCivh.i**-tO-Sfl) *^ffli>P>*v-So f-^^^'J 1 4 

l=. g^*lci(iySTiE,+if=H*ro7' KU*flMB (JMT 

as* n DJ -cat-. ) . S»SR-C««W*B<i:i*— ex 

[0024] jrtm/oi si*. Miatta«tttt-r«'fe 

•p/K'f >t--c v^f? 1 /*-* x**iM** vf/<*;m©A 

1 7I4. ®^-V>X^5IJSt/T^zi>lf^*LT3.— 
icfcrr-SmfSH^fr? tfi* a— * x-f Xg? 

iHl§B 181411 <BiHI3M£&tf!g 2 

[0 0 2 5] fcfc. 02 (b) 14. ag*; 2 _ i coffeog 

wjw-y— ex^mg-r-st© u*b**-f'j:/*) -cfc 
mm— t*x£jn*-f aasa-cfcy. co^as-spi 914. 

02 (a) 05*1>S& I /O 1 SOftt^y tfflL^6*lS* W 

a)Ens®*i*. h"7— ? 1 ^uris*2_2©ii 

«£&1 8lz€x.ib*l. 4|g3fc2_2(D«&«6Sn 91*. AX 

1 1 ^ltcpu 1 ofrt><j>Wiftvm&&tf'2'o > ag 

5fc2_1 fi*6#7l&J|xfc:fcS K*a^> h^OTEnSllJ*^ 

[0026] H 3 I*. 4§3fc 2_ iOOS! (Open Syste 
tn Interconnection : g8«tS->X'xAP^ffiS^) #B3 

$®mm (Bluetooth*ttSfl)ffi«3.=.^ h&£") 2 1 £ 
L. -t<35±IC, OS U-fO^i/XfA) Jf 2 

2. f/WXK^-C^ (Bluetooth»JCO>K7'f/<V7 
h) 123, <&S:7a (TCP/I Pfcif) 12 

4fc±f£«@L. £&l::-t<D-tl=. SDPSit^-H, 
fc-y— extern ha;u2 sfit/^^'jy— >a 



[0027] ^ST^y^r— ">3>V7 h2 614. fc<b 
x.14", *§K*a/>h<&WS!l£?7 5 -y— t*X 
fl7"Pl-3^2 5ffllffll,T, &I7"ah3;H2 
4, fv*-f X K^-f /^®2 3. ^/<U-f -f>^>Xf 
Af 2 2£U ; 1II2 1 Igftt?. ^ISWi'J-y-— tfX^S 

■the ex sterol* tiSfaa^RS^ 

•f^Mtit^WUTifcy. S^ife©^*l4. W2 1, 
OS122, f/UXK7-l'AI2 3 l fti^n ha;b 
J12 4&i;-y— tfXgS^P h3^2 5^ST?. ihs 

ti<D k*o.^> h^r— $£giti»y. wfflitifiias (02 

(b) (DflMBflffl 9#Bg) ^filft LTf©. K*a. > > h 
[0 0 2 8] 0414. 3£3fc2_ i (Dtt— $r/^y 1 4|C 

^f0T?fe*» (a) -Of— 3f;H4. 

— bfXtf^T— ^-r— ^U2 7-cfcy. C©i^+r- 
ex-IS^— ^x— ^U2 714. TKUX^^-;UK2 
7 a. -y— ex*7-<— ;U K2 7 b&UJ-9— tfX/<7> 

— 5»7^— ;bK2 7 c$^Lr*jy, 7*Kux7-f~;u 

h*2 7alZl4g^3S (0-ei4fiEaMlZ^*At-r*. ) 
OTKUX m: xxx x) *f=. -9— tf 

X * 7 -f — JU K 2 7 b IC l4flfeG)^5f?lcSHftf &Z.b&T! 
#£-9— ex<Z)«fJ (fctxl* "Zf>)y*" t*.t\ XI4 

*is.lC. -9— eX/<7> — )V K2 7 cl=l4 

mm-v— exro/^^p'— ^ (fct^.14. sg*>— **. 

[0029] (b) —<DT—$T—-J)l>te-> •teflg 

exffi^-r— ^-r-^;U2 8T?fcy. ^Offeii* 
•9— tfxit$Bx— 5>T— ^U2 8*,, 7KUX7-f-;i/ 
K2 8a. U-eX*7^-;i,K2 8bSy!U-lfXA 

7>-j'7^-;i'F28o$tLTi,^)!i<, -ea>7-<— 

Hi M l=ftlUeSr t *i ^ i ig*-9— exfif 

[0 0 3 0] fctxl*. SS^AroT*— S^'J 1 4IC^ 

jsrt$^fcffeffi*-y-— tfxis^'r-^7 L -^;u2 8 ^ji- 

©^B~DA^-*y h«7— J? 1 <5*§^. 
C *l & (DSg* B - D & OT+J— ex W*B«lfi I- <fe o T . 
SI3|5B0)7KUX («!]: 000 1) St/*— tfX« 
(«)J : S b) Mtfl~-9— tfX/<^/ — ^ (#1 : P b 1 . 
Pb2—) $l&$ft-r*mi 1/3- KR 1 6<^*tl. 

Sg-fcCOTKL'X («: 0 00 2) Xt/-9— IfX 
=8 (AO: Sc) t*X/<7>— 4» (i:Pc 

1. Pc2---0 ^«ftt^2l/3-KR2*^ 
*V. SS*D©7 h'UX (#!! : 00 0 3) Zttf-y- 

— t*X:8 («!1 : Sd) 3fii;i=-9— exy<^>— ^ (®l : 
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Pd1. PdZ— ) ^«ftt5S3U3-KR3A<± 

[0031] @5lt *HJSO)^gUc felt -5-9— tfxlt 

A^&ffe<&^*B~DI::>tf?-.&SD P 'J *XX 

?H >X 1= J: * -9— ex-ff SEtSgCD-?-*! X £ ft 

Ltl^. 4". (a) l^-r«fc7l^5SA^e.ffl*$+L 
fcS DP 'J?XX hli^P— K^-VX I- (BC) >-yfe 

D-Cgit£*l.<i>„ LfcAbT, SDpiJ^lXhlC^* 
^*^5RA«)-9— exffifK (1214 (a) Oga§;fc-9— fc* 

Di=iisn$*i.-&*:a(>, :©sdp'jjix hi-<fcy. as 

* b ~ d etas* a ro-y— if xis#^ffig-r -5 z: t *<v * 

[0032] (b) - (d) \zm-r&?iz % 

S D P iJ^IX h£g{gLfr3-aHifcB~DI3\ 

t LTSDPUX7H>X$igj3|-r-i.A^ *HJ6<D^SI«c 

feotii, ciros dp uxtK>xi*, 

<, t--<TroSg*^5B5fe<»:t-*^p- K*VX h (B 

[O0 3 3] U:^T, (b) ag5fcBfre>jaHl£;hfc 
SDPl/X!K>XI«*AC5^bf, agSfcC&tfai-fc 
DT?4,gH$*U (c) a*C^t.0)SDPL/ 

X?K>Xl*affi;fcA. BaUDtSSSiK, *e>i=, 

<d) ag5f5D^&WSDPUX7K>Xli^5feA, B&tf 

c-ca<s$4i-5<7?-c. fe<5^*x*>e.iSiM*+tfcsDP 

ux/toxii-r^-co^-eilti^ < SflSft-S c 1 1 
*y, ^-ro*S^, 8 d p u^iK>xi=#*n*-»— tfx 
tt$B (si*xrog^*-9— ex'it^'r— 5"t-^2 7 

lc«fc y . *-y h«7— f i icmmilft^rom^tt. 

SDP^IX hlcn5^UT=&^36^oSsl*4x-SSD 

p ux/K>x£geu *«y h9— ? 1 ±wf <<t<&-9- 

-tfXlf«[^ffe4g*-9— exfSf-?t-^2 8 i= 

JtPif©««*fl:^Cfcii*i=l*. wasi=*«>-y — tfx 

&flJt4Ct^-e§. **JB&-0— exiSfT^iaSLTffi 
t^B§^<^)|6I±£0*Ci:)!l<•(?^*tL^a^&»JO)> »J f H 

[0034] 061*, SDPU^IXhRVSDPUX 

/^7h3o (-y— tfxitffi^jfcy -y-fe— i?. +>■— ex 

■ItfBJfc^ «ytz— i?) li, SHIJfcT Kl/X7-r- /l>K3 

0a. jmiJcT KUX7-C— ^ h*3 0 b» UWyj—fr 



— lfXlf«7-f— ;UK3 0 e ti;k'fr$>ffim$*lXl*Z>o 
'&m&T KI/X7-<HI/ K3 O a\Z\t*-y 1 l*J 

sHI5cr KUX7^- ;u h*3 o bidiasiM -y 

Hz— h 3 0 O'MmfcffiMOT KUX*<-fe<y h£ 
ft*. Sl»7^-;uh'3 o c {ztepRfcofflwmm 

tf-bv h£*l* /^-f ha»J7-f— ^K3 0dl=ltSS 
>»;t-i?/^7h3 0A< TSDP'J^XXhj "Cfc-S 

An rsDPU-x^>xj •ofc**N*3Rfa»JtS«*<-b'v 
gag5fc-9— tfx1f®7-r-;uK3 0 elci*£ 
i>-yi2-iJ/^yh3 0S rsDP'^iXM <!: L 
T, XI*. rsDPUX7K>XJ i:L-C3ai«L.f=3l<t7c 

[OO 3 5] 0 7 (a) l±, -9— trX«$8®#*aS:7*P 

-r-St, £-f> -9— tfXlt$8g3fc;^-y h (SDP'J^ 
xx h) *:fn— K**x hUiHiL Wf»;7"si 

1) , ■teaSSSAN&CDrtJ^^O (X^-V^S 12).f 

LT, <feaS*A^f>0?-9— extf^lB^/^'y h (SDP 

uxtk>x) £g«-r<&£, exffi^ss^/^ 
n=#*#i*-»— ex-ft#g£i&ymLT-9-- exux 

h (ft6aa5*-9— t*xl«fB7 J -^7 i -^;u2 8) iciiin 

[0 0 3 6] 07 (b) li, -9— tfXW^F&^a^P 
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(57) Abstract 
Problem 

To enable exchange of service information 
with other terminals not only at the time of 
connection to a network but also during connection 
such that the user can be notified of a status change, 
such as the state of being unable to provide service, 
to avoid useless service attempts so as to improve 
the usability. 

Means to solve 

Terminals 2_i are configured appropriately so 
that the following is possible. Service information 
that can be provided by a terminal included in a 
service information request message transmitted by 
means of broadcasting from said one terminal to 
other terminals is obtained at said other terminals. 
Service information that can be provided by each of 
said other terminals included in a service 
information response message transmitted from 
each of said other terminals in response to said 
service information request message is obtained at 
said one terminal. Also, when said service 
information response message is transmitted by 
means of broadcasting, the service information that 
can be provided by each of said other terminals 
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included in the service information response 
message is added to said one terminal so that it can 
also be obtained at other terminals. 



Claims 

1 . A method for collecting service information that is used on a network to which plural 
terminals are connected, characterized by the following facts: 

in said service information collection method, service information that can be provided 
by a terminal included in a service information request message transmitted by means of 
broadcasting from said one terminal to other terminals is obtained at said other terminals; 

service information that can be provided by each of said other terminals included in a 
service information response message transmitted form each of said other terminals in response 
to said service information request message is obtained at said one terminal; 

also, when said service information response message is transmitted by means of 
broadcasting, the service information that can be provided by each of said other terminals 
included in the service information response message is added to said one terminal so that it can 
also be obtained at other terminals. 

2. The method for collecting service information on a network described in Claim 1, 
characterized by the fact that said service information request message is transmitted 
periodically. 

3. The method for collecting service information on a network described in Claim 1 or 2, 
characterized by the fact that a timer is reset under a prescribed condition, and said service 
information request message is transmitted when the value of said timer reaches a prescribed 
value. 

4. The method for collecting service information on a network described in Claim 3, 
characterized by the fact that said prescribed condition is the time when said service information 
request message or said service information response message is received. 

5. A device for collecting service information on a network characterized by having 

a first transmission means that transmits a service information request message by means 
of broadcasting to other terminals on a network to which plural terminals are connected, 

a second transmission means that transmits a service information response message by 
means of broadcasting to other terminals in response to the service information request message 
transmitted from said other terminals, and 

an acquisition means that acquires the service information that can be provided from said 
other terminals and included in said service information request message transmitted from said 
other terminals or in the service information response message transmitted from the other 
terminals in response to said service information request message. 
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6. The device for collecting service information on a network described in Claim 5, 
characterized by the fact that said first transmission means transmits said service information 
request message periodically. 

7. The device for collecting service information on a network described in Claim 5 or 6, 
characterized by the fact that said first transmission means is equipped with a timer that is reset 
under a prescribed condition and transmits said service information request message when the 
value of said timer reaches a prescribed value. 

8. The device for collecting service information on a network described in Claim 7, 
characterized by the fact that said prescribed condition is the time when said service information 
request message or said service information response message is received. 

9. A recording medium characterized by storing a program for realizing a first 
transmission means that transmits a service information request message by means of 
broadcasting to other terminals on a network to which plural terminals are connected, a second 
transmission means that transmits a service information response message by means of 
broadcasting to other terminals in response to the service information request message 
transmitted from said other terminals, and an acquisition means that acquires the service 
information that can be provided from said other terminals included in said service information 
request message transmitted from said other terminals or in the service information response 
message transmitted from the other terminals in response to said service information request 
message. 

Detailed explanation of the invention 
[0001] 

Technical field of the invention 

The present invention pertains to a method and a device thereof for collecting service 
information on a network. More specifically, the present invention pertains to a method and a 
device thereof for collecting various kinds of service information scattered on a wired network or 
wireless network or a mixed network. 

[0002] 
Prior art 

In recent years, various functions have been able to be realized by a network by 
connecting various machines using the network and accommodating the function of one machine 
as service to other machines to compensate for a function deficiency. As a typical example, a 
printer or fax machine connected to a network is shared by personal computers on that network. 
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[0003] 

On the other hand, said networking trend has tended to expand from offices to 
households or other private spaces (so-called home network). The types of network compatible 
machines are not limited to a personal computer and its peripheral devices but also include TV 
receivers, audio equipment, and other household electronic products or even so-called white 
goods, such as a refrigerator having an information processing function. 

[0004] 

The connection easiness of a network-compatible machine, especially, a so-called hot 
plug (hot plug) function that can realize connection/disconnection to a network when the power 
is on, is required for the aforementioned trend. Various technologies have been proposed. 

[0005] 

For example, in the Bluetooth field as one wireless network technology, the 
aforementioned hot plug is realized by using a protocol known as SDP (service discovery 
protocol). When a Bluetooth compatible network terminal is connected to a network, the SDP is 
used to send an "SDP request" message to other terminals and receive an "SDP response" 
message sent from other terminals. 

[0006] 

Information regarding the service of each transmission terminal is included in these 
messages (SDP request and SDP response). The terminals that have received an SDP request and 
the terminals that have received an SDP response can grasp all of the service information 
received on the network by accepting and holding the service information included in the 
messages. 

[0007] 

For example, assume that terminal A is newly connected to a network while terminals 
B-D have already been connected to the same network. First, in company with the connection of 
terminal A, an SDP request is transmitted from terminal A onto the network. Said SDP request is 
a so-called broadcast (abbreviated as "BC" hereinafter) message that does not specify an address 
(address). Said SDP request is received by all of the terminals (terminals B-D) on the network. 
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[0008] 

The service information of terminal A is stored in the SDP request. Terminals B-D 
receive said SDP request, add the service information of terminal A to a service list, and return 
an SDP response storing their service information in response to the SDP request. 

[0009] 

The return address of the SDP response is the transmission address of the SDP request. 
After the SDP responses from terminals B-D reach the specific terminal that has sent said SDP 
request, in this case, terminal A, terminal A sequentially accepts the SDP responses sent from 
terminals B-D and uses the service function information of terminals B-D stored in said 
responses to constitute a service list. 

[0010] 

Consequently, as a result of said exchange of the SDP messages (SDP request and SDP 
responses), terminal A that is newly connected to the network can grasp the services of terminals 
B-D connected to the network. Terminals B-D that have been connected to the network can also 
grasp the service of terminal A that is newly connected to the network. As a result, the services 
between all of the terminals (terminals A-D) on the network can be mutually accommodated. 

[0011] 

Problems to be solved by the invention 

In the aforementioned conventional technology, however, when a new terminal is 
connected to the network, an SDP request is used to notify the service function of that terminal to 
the other terminals. On the other hand, SDP responses are used to only inform the newly 
connected terminal of the service functions of other terminals. Therefore, changes in the service 
functions between the terminals that have already been connected to the network (terminals B-D 
in the aforementioned example) cannot be notified. For example, if a problem occurs at any of 
the terminals connected to the network and the service of that terminal cannot be provided to the 
other terminals, the other terminals cannot be informed of this situation. To determine whether 
the service is available, the user can only try to access that terminal simply relying on a passive 
means that will return an error message when the user tries to use an unavailable service. 

[0012] 

To explain this problem more specifically, assume that several icons indicating useable 
services are displayed on the display of a certain terminal (for example, terminal A) on a 
network. For example, said icons can symbolize a printer or a fax machine. The user of terminal 
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A can select a printer icon in order to use the printer service or select a fax icon in order to use 
the fax service. 

[0013] 

According to the aforementioned conventional technology, these icons are formed based 
on the SDP responses returned from other terminals that provide a printer service or fax service 
when terminal A is connected to the network. Therefore, the icons indicate that said printer 
service or fax service is available without problem when a connection is established. However, 
as time lapses, problems, such as the absence of paper, insufficient toner, or a paper jam, may 
occur in a printer, or problems, such as a line error, may occur with a fax machine. According to 
the aforementioned conventional technology, icons cannot be set in an unusable state when said 
problems occur. When the user selects an icon at terminal A, an error message, such as "Printer 
does not respond", will be displayed to inform the user for the first time that a problem has 
occurred. This results in poor usability. 

[0014] 

The objective of the present invention is to improve usability by enabling exchange of 
service information with other terminals not only at the time of connection to a network but also 
even during connection so that the user can be notified of a status change, such as the state of 
being unable to provide service, to avoid useless service attempts so as to improve the usability. 

[0015] 

Means to solve the problem 

In order to realize the aforementioned objective, the present invention is designed 
appropriately so that the following is possible. Service information that can be provided by a 
terminal included in a service information request message transmitted by means of broadcasting 
from said one terminal to other terminals is obtained at said other terminals. Service information 
that can be provided by each of said other terminals included in a service information response 
message transmitted from each of said other terminals in response to said service information 
request message is obtained at said one terminal. Also, when said service information response 
message is transmitted by means of broadcasting, the service information that can be provided by 
each of said other terminals included in the service information response message is added to 
said one terminal so that it can also be obtained at other terminals. Preferably, said service 
information request message is transmitted periodically. Alternatively, a timer that is reset under 
a prescribed condition is used, and said service information request message is transmitted when 
the value of said timer reaches a prescribed value. Said prescribed condition is the time when 
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said service information request message or said service information response message is 
received. 

[0016] 

Embodiment of the invention 

In the following, an embodiment of the present invention will be explained in detail with 
reference to figures. In the following explanation, the specific and actual examples of various 
parts as well as the examples of numeric values, character strings, or other symbols are used for 
reference only to explain the idea of the present invention. The idea of the present invention is 
not limited by the aforementioned examples. A detailed explanation is omitted for conventional 
methods, conventional procedures, conventional architectures, and conventional circuit 
configurations (referred to as "conventional items" hereinafter). The purpose of said omission is 
to simplify the explanation but should not be interpreted as exclusion of any of the conventional 
items. The aforementioned conventional items are included in the following explanation since 
they were well known to those skilled in this field at the time that the present invention was 
applied for patent. 

[0017] 

Figure 1 is a diagram illustrating the overall conceptual configuration of a network for 
application of this embodiment. In this system, plural Bluetooth compatible network 
terminals 2 i (the figure shows 8 terminals, thus i is 1-8) that can also act as service information 
collection devices are connected to network 1 . Network 1 may be a wired network, wireless 
network, or mixed network. However, in the case of a network for Bluetooth, inter-terminal 
connection is performed by means of packet communication with radio waves as the medium 
between Bluetooth compatible terminals. In particular, the SDP is used to exchange the service 
information of each terminal. 

[0018] 

Each terminal 2_i can be a personal computer or a peripheral device thereof or a 
household electronic product, such as a TV receiver or audio equipment, or so-called white 
goods, such as a refrigerator having an information processing function. Each terminal 2_i is 
designed such that it can provide some or all of its functions to other terminals. For example, 
terminals designed to provide printing service to other terminals can be included. 
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[0019] 

If a terminal on the side for providing service is defined as a server terminal and a 
terminal on the side that uses the service is defined as a client terminal as in the network field, a 
terminal 2_i can be classified into three types, that is, a terminal that can act as either a server 
terminal or client terminal (first type), a terminal that operates exclusively as a server terminal 
(second type), or a terminal that operates exclusively as a client terminal (third type). 

[0020] 

For example, in the case of a personal computer or portable information terminal, since 
the external services of a printer or the like can be used appropriately, a said personal computer 
or portable information terminal is of the third type in this situation. However, if the internal 
resources (shared folders or the like on the hard disk) of the personal computer or portable 
information terminal are published, the terminal can also become the second type since it can 
also operate as a server terminal that provides published folder services to the outside. Therefore, 
the terminal is of the first type that can act as server/client terminal. On the other hand, a 
terminal, such as a printer, cannot use other services on the network. Instead, it operates 
exclusively as a server terminal (second type) that provides service (printer service) to other 
terminals on the network. As described above, a terminal 2_i connected to network 1 can operate 
as a client terminal (third type), a server terminal (second type), or a terminal that can act as both 
(first type). The operation type depends on the function of that terminal. 

[0021] 

Figure 2(a) is a diagram illustrating an electric block configuration of terminal 2_i. There 
is no special limitation on the block configuration. It is a schematic diagram illustrating a 
simplified internal configuration of an information processing terminal, such as a personal 
computer or portable information terminal. In Figure 2(a), terminal 2_i is equipped with CPU 
(central processing unit) 10. Program memory 12, work memory 13, data memory 14, external 
input/output unit (abbreviated as "external I/O") 15, input unit 16, display unit 17, and 
communication unit 18 are connected via bus 1 1 to said CPU 10. 

[0022] 

CPU 10 acts as first transmission means, second transmission means, and acquisition 
means. By loading an operating system or application program stored in program memory 12 
into work memory 1 3 and executing said program, it realizes prescribed functions described in 
said application program (for example, document editing and printing functions) by organically 
integrating hardware and software. Program memory 12 is used to store the operating system or 
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application program as described above. For example, a semiconductor storage element, such as 
a flash memory or read only memory, or a large capacity storage device, such as a hard disk, is 
used. 

[0023] 

On the other hand, data memory 14 stores intrinsic variable data of the user in a 
non-volatile manner (the information can be stored even if the power is turned off). A flash 
memory or random access memory backed up by a battery (or part of a hard disk or other storage 
device if the terminal has such a device) can be used. The intrinsic variable data stored in data 
memory 14 are variable data needed when executing said operating system or application 
program. In particular, they include intrinsic address information assigned to that terminal 
(abbreviated as "ID" hereinafter), service information that can be provided by that terminal, and 
service information of all the terminals connected to network 1 . 

[0024] 

External I/O 15 is a common port used for connecting a peripheral device. Also, input 
unit 16 is an input user interface unit, such as a keyboard, pointing device, or touch panel. 
Display unit 17 is an output user interface unit that displays images, character strings, and icons 
to the user. Communication unit 1 8 functions as a first transmission means and a second 
transmission means. It supports the communication system of Bluetooth specifications to carry 
out packet communication between itself and communication units 1 8 of other terminals on 
network 1. 

[0025] 

Figure 2(b) shows another main part configuration example of terminal 2_i. It shows the 
main part configuration, for example, when said terminal 2_i provides print service (so-called 
printer). That is, functional unit 19 is a unit that provides print service. Said functional unit 19 is 
used instead of external I/O 15 in Figure 2(a). Now assume that terminal 2_1 is a client terminal 
that requests printing and terminal 2_2 is a server terminal having functional part 19 that 
provides print service and that a print request from terminal 2_1 is sent to the communication 
unit 18 of terminal 2_2 via network 1. Functional unit 19 of terminal 2 2 receives operation 
control from CPU 10 via bus 1 1 and prints and outputs the printing object, such as a document 
sent from terminal 2 1 . 



[0026] 

Figure 3 shows an OSI (open system interconnection) reference model of terminal 2_i. 
The reference model shown in the figure has physical layer (Bluetooth compatible 
communication unit or the like) 21 as the bottom layer and laminates OS (operating system) 
layer 22, device driver (Bluetooth compatible driver software) layer 23, and various kinds of 
protocol (TCP/IP and the like) layers 24 on it, followed by laminating SDP-supported service 
management protocol 25 and various kinds of applications (for example, word processor 
software) 26. 

[0027] 

For example, in the case of printing a document, various kinds of application software 26 
use service management protocol 25 to send the document data of the printing object to another 
terminal that provides the print service via various kinds of protocol layer 24, device driver 
layer 23, operating system layer 22, and physical layer 21 . Said another terminal that provides 
the print service also has a similar reference model. Said another terminal receives the document 
data of the printing object via physical layer 21, OS layer 22, device driver layer 23, various 
kinds of protocol layer 24 and service management protocol 25, and starts the print functional 
unit (see functional unit 19 in Figure 2(b)) to print the document data. 

[0028] 

Figure 4 shows the structures of two data tables stored in the data memory 14 of terminal 
2_i. The data table shown in (a) is self-terminal service information data table 27. Said 
self-terminal service information data table 27 has address field 27a, service name field 27b, and 
service parameter field 27c. The address (example: xxxx) of the terminal itself (terminal A in the 
figure) is stored in address field 27a. The name of the service that can be provided to other 
terminals (for example, "printer" or a code indicating a service name) is stored in service name 
field 27b. The parameters of said service (for example, terminal manufacturer name, resolution, 
paper size, and the like) are stored in service parameter field 27c. 

[0029] 

On the other hand, the data table in (b) is other terminal service information data table 28. 
Said other terminal service information data table 28 also has address field 28a, service name 
field 28b, and service parameter field 28c. The field information, however, is updated 
dynamically corresponding to the service information obtained from other terminals. This is 
different from said self- terminal service information data table 27. 
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[0030] 

For example, an explanation will be provided based on other terminal service information 
data table 28 stored in the data memory 14 of terminal A. If plural terminals B-D are present that 
can operate as server terminals in the same network 1, a first record Rl that stores the address 
(example: 0001) and service name (example: Sb) and service parameters (example: Pbl, Pb2 ...) 
of terminal B is generated by obtaining the service information from said terminals B-D. Also, a 
second record R2 that stores the address (example: 0002) and service name (example: Sc) and 
service parameters (example: Pel, Pc2 . . .) of terminal C is generated. In addition, a third record 
R3 that stores the address (example: 0003) and service name (example: Sd) and service 
parameters (example: Pdl, Pd2 .. .) of terminal D is generated. 

[0031] 

Figure 5 is a conceptual diagram illustrating inter-terminal notification of the service 
information in this embodiment. The case of requesting service information from terminal A to 
other terminals B-D by using an SDP request and the case of service information response from 
terminals B-D by using an SDP response will be explained as an example. Now, as shown in (a), 
the SDP request output from terminal A is a broadcast (BC) message. Said SDP request is 
received by all terminals B-D. Consequently, the service information (the content of 
self-terminal service information data table 27 shown in Figure 4(a)) of terminal A included in 
the SDP request is notified to all terminals B-D. Therefore, terminals B-D can grasp the service 
information of terminal A with the aid of said SDP request. 

[0032] 

As shown in (b)-(d), each of terminals B-D that have received the SDP request returns an 
SDP response. According to this embodiment, however, said SDP response is transmitted by a 
broadcast (BC) message to all of the terminals instead of a specific terminal. This is a big 
difference from the aforementioned conventional technology. 

[0033] 

Therefore, the SDP response sent from terminal B in (b) is received not only by terminal 
A but also by terminals C and D. Similarly, the SDP response sent from terminal C in (c) is 
received by terminals A, B, and D. Also, the SDP response sent from terminal D in (d) is 
received by terminals A, B, C. The SDP response returned from a certain terminal X is received 
by all of the terminals. As a result, the service information (the content of self-terminal service 
information data table 27 at terminal X) included in the SDP response can be notified to all of the 
terminals. In this way, all of the terminals connected to network 1 can receive the SDP response 



returned from each terminal in response to an SDP request. All of the service information on 
network 1 is registered in other terminal service information data table 28. Since the table 
information can always be maintained in the most updated state, for example, if a state variation, 
such as unusable service, occurs, the corresponding service icon can be immediately changed to 
the unusable state so that the user can be notified. In this way, useless service attempts can be 
avoided so as to improve the usability. 

[0034] 

Figure 6 shows the structure of a message packet of an SDP request and SDP response. 
Message packet 30 (service information request message, service information response message) 
is composed of destination address field 30a, source address field 30b, control field 30c, package 
type field 30d, and self-terminal service information field 30e. The broadcast address indicating 
all of the terminals in network 1 is set in destination address field 30a. The address of the 
transmission terminal of said message packet 30 is set in source address field 30b. Also, 
prescribed control information is set in control field 30c. Type information indicating whether 
the concerned message packet 30 is an "SDP request" or "SDP response" is set in packet type 
field 30d. Said message packet 30 is set as an "SDP request," or the information of the service 
that can be provided to other terminals at the source terminal, that is, the content of self-terminal 
service information data table 27 at the source terminal, is set as an "SDP response" in 
self- terminal service information field 30e. 



[0035] 

Figure 7(a) is a flow chart of the service information request processing program. When 
this program is started, first, the service information request packet (SDP request) is transmitted 
by broadcast (step SI 1) and a response from other terminals is awaited (step SI 2). Then, when 
the service information response packet (SDP response) from another terminal is received, the 
service information included in that service information response packet is extracted and added 
to the service list (other terminal service information data table 28) (step SI 3). Then, the 
program is ended if more response from other terminals is not received after waiting for a 
prescribed period of time. 



[0036] 

Figure 7(b) is a flow chart of the service information response processing program. When 
this program is started, first, it is determined whether a service information request packet (SDP 
request) has been received (step S21). If a service information request packet has been received, 
the content of self-terminal service information data table 27 is read out. After a self-terminal 
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service information packet set in self-terminal service information field 30e is generated based 
on said content and is transmitted by means of broadcasting (step S22), the process returns to the 
step for determining reception of a service information request packet (step S21). 

[0037] 

By using said service information request processing program and service information 
response program, an SDP request (service information request message) transmitted by means 
of broadcasting from a certain terminal is received by all of the terminals on network 1. The 
service information of the source terminal is added to the service list (other terminal service 
information data table 28), and the SDP responses (service information response messages) are 
returned from all of the terminals on network 1. Therefore, the SDP responses are received by all 
of the terminals on network 1 , and the service information of the source terminal of an SDP 
response is added to the service list (other terminal service information data table 28) of each 
terminal. 

[0038] 

Consequently, the content of other terminal service information data table 28 can always 
be kept in the most updated state. For example, if a problem, such as the absence of paper, 
insufficient toner, or paper jam, occurs at a terminal that provides print service or if a problem, 
such as a line problem, occurs at a terminal that provides fax service, the SDP response 
transmitted by means of broadcast from said terminals is received by all of the terminals on 
network 1, and the content of other terminal service information data table 28 can be updated to 
set the print service icon or fax service icon into the unusable state. As a result, the user is 
notified of an aforementioned problem so that useless service attempts can be avoided. In this 
way, the usability can be improved. 

[0039] 

The interval of updating other terminal service information data table 28 is dependent on 
the frequency of SDP responses flowing onto network 1 . However, since an SDP response is 
generated in response to an SDP request sent from a terminal that is newly connected to 
network 1, according to this embodiment, the other terminal service information data table 28 is 
not updated during the period before connection of a new terminal to network 1 . This problem 
can be solved by the following embodiment. 
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[0040] 

Figure 8(a) is the flow chart of a periodic service information request processing 
program. When this program is started, first, it is determined whether the timer value TM is 
equal to or larger than a prescribed value Tr (step S31). If it is not equal to or larger than Tr, after 
TM is incremented by a prescribed offset value t (step S32), the program is ended. On the other 
hand, if timer value TM is equal to or larger than a prescribed value Tr, said service information 
request processing (see Figure 7(a)) is carried out (step S33). Then, TM is reset to 0 (step S34), 
and the program is ended. 

[0041] 

Every time timer value TM reaches the prescribed value (Tr), said service information 
request processing (see Figure 7(a)) will be carried out (step S33). Therefore, an SDP request can 
be sent every period of Tr. As a result, SDP responses can be returned by means of broadcasting 
from all of the terminals on network 1 . Consequently, even if a new terminal is not connected to 
network 1 , an SDP response can be sent forcibly at each terminal every prescribed period of time 
(Tr). The other terminal service information data table 28 can be updated periodically to keep its 
content in the most updated state. 

[0042] 

Figure 8(b) is a flow chart of a timer reset processing program used for resetting the timer 
value (TM) of said program to 0. This program can reset the timer value (TM) to 0 when a 
terminal itself is started or when a service information request packet is received from another 
terminal or when a service information response packet is received from another terminal. 
Consequently, the timer value (TM ) can be initialized when a terminal is activated or when a 
service information request packet is received from another terminal or when a service 
information response packet is received from another terminal. In this way, excessive 
transmission of SDP requests can be prevented to prevent congestion on the network. 

[0043] 

Effect of the invention 

According to the present invention, since both a service information request message and 
a service information response message are sent as broadcast messages to all of the terminals on 
a network, the service information included in these messages can be obtained and managed at 
all of the terminals. Consequently, service information response messages can be shared and 
service information can be exchanged with other terminals not only at the time of terminal 
connection to the network but even also during connection. In this way, the user can be notified 



of state variation, such as an unavailable service, so that useless service attempts can be 
prevented to improve the usability. Also, according to a preferable embodiment, since said 
service information request message is sent periodically, the service information exchange 
frequency can be increased to improve the accuracy of notifying state variation, such as 
unavailable service. A timer that is reset under a prescribed condition can be used and said 
service information request message can be sent when the timer value reaches a prescribed value. 
Therefore, the transmission interval of a service information request message can be controlled 
under a prescribed condition. For example, when said prescribed condition is set as the time that 
said service information request message or service information response message is received, 
excessive transmission of SDP requests can be prevented to prevent congestion on the network. 

Brief description of the figures 

Figure 1 is a diagram illustrating the overall conceptual configuration of a network 
system used for an embodiment. 

Figure 2 is a diagram illustrating the electric block configuration of terminal 2_i. 

Figure 3 is a diagram illustrating an SI [sic; OSI] reference model of terminal 2j. 

Figure 4 is a diagram illustrating the structure of two data tables stored in data 
memory 14 of terminal 2_i. 

Figure 5 is a conceptual diagram illustrating inter-terminal notification of service 
information in this embodiment. 

Figure 6 is a diagram illustrating the message packet structure of an SDP request and 
SDP response. 

Figure 7 is a flow chart of a service information request processing program and service 
information response processing. 

Figure 8 is a flow chart of a periodic service information request processing program and 
time resetting program. 

Explanation of symbols 
1 Network 

2_i Terminal (service information collection device) 

10 CPU (first transmission means, second transmission means, acquisition means) 
18 Communication part (first transmission means, second transmission means) 
30 Message packet (service information request message, service information response 
message) 
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